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(54) ALIGNMENT METHOD 

(57)Abstract: 

PURPOSE: To enable precise alignment with only stepping 



by calculating corrected arrangement coordinates based 
on designed arrangement coordinates and an error 
parameter which is determined with plural actually 
measured values and actual arrangement coordinates. 
CONSTITUTION: A wafer WA is placed on a stage, marks 
GY t G6 are detected and the wafer WA is rotated for 
correction. Then, the positions of the marks SXn, SYn of a 
specific chip Cn are detected. Then, an error parameter is 
determined to obtain a minimum mean deviation from an 
actually measured value and a designed value. Then, the 
arrangement map of a corrected chip due to a determined 




error parameter and designed arrangement coordinates is 
made. Then, the position of the stage is determined by a 
step and repeat system in accordance with the 
arrangement map. The above-mentioned method makes 
the mean error of positioning for all plural chip patterns 
smaller and enables precise alignment only with stepping. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



http://www19.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAA.7aWHnDA361044429P1... 2006/09/08 



©B*i»^/f (JP) ©ftfrffiP^M 

o&H4«K&« (A) 0H61 -44429 

©Int. CI/ ttSOS&f- ff^SS#-t ©£M Bgfg61^(1986)3^4S 

H 01 L 21/30 Z-6603-5F 
G 03 F 9/00 7124- 2H 

HOI L 21/68 7168- 5F gggfrg 5fcgg* £93c7)& 1 (£l3K) 

C0i PS59- 167020 
@m SB P859(1984)8£ 9 B 

©51 W * JB5 St ft *p JlWmKJWZfffPl- 1 A -701 

©ttJ 0 A B***l3W***tt JBRfR^ftBEA^rt 3TB 2*3-9 

®r m a &m± mm mm 



m m m 

Efc*&a«tf ****** HEa»of^-' 



5*0 tt* W 3 ^ijt^BOEWffi 
u rat* K«*&s£« -r a is 

£^ I Cf LS IHOi|Sigf*:8ttttAa»C» 

k * ^^u^-^vuoeiia^ * - x * 



-125- 



it, *?«i8'hfi#ifio0tt£flr ( * ^ ? ) & 

tU t^^ ^O0»'< * - yoa»»rc«u -eft 

-tos^n^x/^o^ts' 
&&mn *t«ft<o*#, ^ * * * f*- * a^r^ 

OT ? f > x h u ^ Xj)» fe-fc^ifc 

-C. * 5/ * - /<ORItJ:0£^ffift«l <Dxn. 
feo^ffil (T5i , TyT ; fc* * ^ 

* 7* 1 0 3 , 104, 105 , 1 0 6 J^, -tO 

3S-Ctt<K*e-f ^ & *»OKflJffi*ltt < Fxn , 
Fyn ) t^Uf$OBI-?>-f ( * x^o»« 
OS * . -x^- ^OIXKW . * x~ Ottawa 
R**t>«ifc?7#!A*:, * x^o 2 fc5Ea> fcttfllt 
<0*7 * * h*O?r*iJ0 ) fr^A,* 
C ft^ls* Fn = A. • Dh+0 )K£>*4>0£L*i: 
«C*<0*8)tt ( Fxn" . Fyn ) £*R<Og£*iJffi 



1JR18SG1- 44429(2) 

I*^t4Ci2)»c,, tt*a**fmttW < * 4 % 
ooitto? *'>ojg ^^a^M^S < a ^ £ </> 

( »«<c i w ) 
^K^^«r. * x^o«*asas«.hfcE?tj 
o^^tta^oas^ttKi: ottn^tf t r & 1 1 

( ; 

ffifiKFxQ, Fyn ) £0***tt?*«fi ( T K 
WfiE)^*/>«:*4X5»c, IBS'- ? > - * 
C A. , 0 ) iftgtiia (^^107)L 

JbOBAIBfftt ( Dxn . Dyn ) £ YZ&^^ X. Ji 
E-«» &«ROBfll*aft ( Fxn , 

Fyn)i>liJl(^f s'/l 08 y 7 7 

7t*£OK?y«*ffl ( Fxn , Fyn ) CCJo U « 

1 1 0 , 1 1 2 ) tttt;CU&i«*AtU 

( *mm ) 

miBatt*»WC^flfe4r%»-t-5>OtC»jg^ia 

e *o ia^isc« t a * * *> Rti, wfi^^ 
nts &«CKi«jtr5n4o ift^ u- i « ^ 

126- 



2 *:(§]« 3 ***T-*3<0x;ff{6)O 

* 3 ^tlX-f a> 2 iarctt, filifS^y^ifij 

* 7 - 8 t/^io 
■VttttTfrWM ( jy.T*iC * - if ftf t Pf 
9 « 7 - 8 ic f-irrt; U *C. 

* 3 O y 3fi<0fctt ( Xtt^ft* ) **tt» ^ 
-^g*lt 1 0 i 9 - 7 K i" - -T * tttft 

utr. * - >> 3 <o x ^ftottft ( xw«l64 ) 

^(Dtio y y X 1 <D&7i¥Ctt. * *-"W 

& *L *> K , #7T^^X^^O!>^'-T?^>x 
h ( J^T, WAMtfff^) 2 0 , 2 1 tfi© 



«B«G1- 44429(3) 

^ / X 1 O&K £ $ . HTpjnt^fti^o WAM 
2 0,21 tt<tn-* , n##U' /XI OftttAXi; 

*^fo )CftM#^JtYSP^ « SPB? 

Ty^rajrc^gftt-rio tuWAM2 o , 2 1 

-to***** * * * h^t<o&i&«xiTra 
»*«tt-f &bii* t l. sp(y 

SP)Oy£ftO!S»*4>fc****-*^-*Oy;? 

«OtWAM20 , 2 1 ttJJfflx* * * ?t«8&*& 

5t, *&ftKitt&|£u'>'Xlfctf-L,-t2*'> 
W A. ±cO ^ - ^i»tbt^V/-lJ'^^77'7?>f 
> x h ( ^LTL S A to* ^ > ft** b*vT 



* « ft jt T. k-ax/ij y#-3 0 

f-ft«tt? ?-3 1 TKW^il, tT-AXT* 
y:?#-3 2fciftiiLT\ »<*u /X»3 3 

n/tH, v*- * /x l t<OMK.®» 

1 *? * 7-3 4K^«t4 0 a* 1 *f $ 
KM*?-® t * 1- ji?-35icxwLr 4 

-3 S^b'O^-^AJKttaft^i'XlfCXOt 

* >k 7 h)tLYSi: Lr*3«<?n£ 0 x # 



/XI, $9-3 5. * ? - 3 4 « .tttft v x X |p 
S3, Atftf-A*^9y#-3 4ICU, tT - 
AX7 , y?'^-34 t£« «nt, |Jk5t^/Xt 

C<0^t^3|t^-3 6tt-*-^^e><Olal^fjt( 1 IX© 
2 *E^f* ) «raa € JERI*:* ( 0 R 
^t)$:ia»rLT. -toEtfJt S: t * - 3 7 fcfl-L 

3 8 Wife* L * isi *f:ft<o D^^t«ff ^ fc 

H173t4o felt. tf-AX^yy^ 

-32. J&» »x x Xfip 33 k € 7 - 3 4, 3 5 . 

)t^*f3 6, ? 7 - 3 7 , RCf ^tmft^ 3 8 tt, 

t>x^w\±o^-i?<oy 3^«ota:fll^«tt3-f^ 
cr-Ax^y7^-3 0T^giJsn7t»J 



— 127 — 



<0Q.m.k&m-r z> * » - ? ^ * x?5#;v>7 ? << > 

* K 1t^* (fei7, X - L S ) JC*« 

X» 4 3 , , 45, A^«?46, < 

7-47, 210*1***4 8 3*U * x 

1th X S Srttttio 

#*<B*. WA.MZ0 , 21i^e > 07M>/l' 

&a ^--r^tt 9 , i o * bottom* 
UA^jut, tt(t#£-o /tfecofeff m*<aa* 

fj* 3 * fc, , 5 , 6 fc«»* 

+ * - = «oixxb 

a» r *>!> , ***w 

*Kji*tf3*,7*:fc8tO**:/C PO&ttttlElft* 
# 2 Efltt JbEW AM20 , ZltY-LSa, 

4a^^^«sp , YSP M-T iff* 

X<0&i*,a*C*f* * fhttLYSOxtfftO 

m i Htciit i 5 rc, x t ^fr«; * * j: $ ft 



813*361- 44429(4) 

X-LS A^fCli^^y Y±$ S P . YSP . 
L Y S , L X S 0#fl£ f ^ X l 0»*ffi ( * 

*fe AXfc*,L/fc **Rff*<0«ttttf > - ^7-1 - 
^Ki fTf.il, ■t'0rt«0O0««llut^ 

^«Pr0^flOfitt, tf*^x 

<< -^ k i frttia««Pr ©ttaottsr. y 

Gl ± IC — 8fc b X $ K. $ tl & 0 — 23© 
x# r h it ^ SP j Y3POfi»«f/0ttx b 

y ^ramm* y o ( x mt *f& > 

P , Y S Ptty«rcx1U£^KE»5ftt 
7?* K#x«i:¥?Tfc«ojt 9»c*x^*A,*r 

w 4 + x $ manorr y 

Cu#*x^ w *i:Olt£**K*iJffi«a^ic» 
«4Hl!BattOf ^CnOn, ft* 

^><Ott«<fr fflo-* - ^OY.Gfi r SX,SY 

vttm u re**? bftt vr.* 0 <^ y^Cc-Ca 

tfftt?-*0 ^ - * S Y o — S Y « *i % n**?? 

rc»^ e?*t, ft&o^ > rco.Ci.c.Ci, 



— 128— 



5 Y u , S X n B-tnf ft* ifi^ hAL YS , L 
XSrciC>T*tti;?*l*t<DT$>*o 1 
7'C 0 -C 9 OT^K:tt!) X'>W A.O£tt<9<ftfc 

* * ( >r o - a> t * * y x h ) zft* 9 * k: 
«i?ft4v-;Gy 0 -OY B , G * 0 -G * a 

A.M20 . 2 1KI4*>K^ h^tfi 3P . YSP 

/tftt?)^Ot-;GYi-GY j, ^-^Gff 0 
* 8 tt*3fe*«T& J? . <:( tU^>D jttll 

6 fc W A M 2 l^b07M > f h * "C - *f 
( 7-f-K^^)»ilUtt^ - ^ G 0 s 

AM20O**:/ h * SP(Ci^rtfttb3 

ti&i?fc*-^4 ten Lt^^*^^-2 

.Ot^-fttii O^bOTM 

-aottf^fcii), * * * h it y s p t - * 

GYo^-^L, * * * h Jfc * S P £ ^ - *G*« 
x y K*H-Z>9 x«~W AORTAS* Of A<D0 

etn^^iE^/i&i: t * x y is^i 

fttt ( ) ^3tT^4 0 fc* * x-W A JbO* 
61 5tC, * x 3 L*fcs x^ra 



IMWl* 44429(5) 

«5 "C. £U«lftft-3 Dll^!l7M>xHl 
tf*fe*x^WAfc£tflB<b£ & 0*^->>30<tt 
ft ft «K tOffil^bs ^^GYo,G«o^ 
*ix*ftWA M 2 1 , 2 0 0*Hi ( ft* ) 

;GYo^W\M2 X 4 I 

v>3 fr<ttft**>^* 0 *-o«* 
^ hjtYSPOfi»^,|>^^-^GY 0 Oy^l«g 

<n>+,b t-&-r z> i 5 re. 3£iww««s ottWA 

M2 1^607M / x h« * i If It 9 

frCffi«Klffl[(K^i&^ 4 0 * * * h * Y S P Offlft 
*>i>k •» - * G Y o O <k #-£fc LA: -tO 
ttJB ft & iOfC$»8{UKl5 0tt*-^ 

i o * 5>otj:ttrtr« t x. ^-nx 3 

O x tffcOfcft fctttf) L iBilt tftKJC^ 
t. x y i £#|£aa /? <0 x ^TfSj ( ct^f&j) 

ottt»c»t*«ii;tt'v<i*Tt*o tox 

^faOStJEttCttt. ftjtttf^OItUfCX - L S A 

t;7^/^j^07H / x h iitu^ 
-Wao^p-^a-t^ > x h ( RJiJififca ^ 
Offi«*x y -vcoftfcf**? ) #1*7* * Q -tU-C 
%lk*>7S&X t>tttf * x^W A±0^t ^ /OS 

tt 9 . 1 0 tf» <^>{fl:(R^f8l X 9 » 

RO&f&fllP r^if 5-rict$H5ntcxt 



-129- 



ttKOtt 5?2^fCI?tHfi^D, * x^W 

(TK^^x/jjniittfa^v^o *t-c 
(l) * i^oifi ; 

<&R*tf O £ * & 2 OO *#7hjtYSP 
t * SF±Ott(*Wfc^IH*T**o*:7t*>rc 

f2) x y <0H5ffiE ; 

Cftttx?-V30t-^ 5 , 6 K X & 

(3) * x^O x (a) y (y*) ^f*jOi«ft*<¥ 

a : 



ttfiWDl- 44428(6) 

C/l«!> X'>WAOfiDX7'o -fe * *C X O t . 

Ofcfc^:/7*08tfri:0£*iJ&«ttw:*SL'C* 
BO^ * T'tttR^ct , /t75favc&'h±1£*rt'fti. 

t^Cy^fairco^r-tn^ftRx , r y t 

Ofc, R y tt * x-W A. ±0 y fffc) ( fi Eft ) 
O 2 j&MOBiIlO*8!)fl| t ttttfitO ft Xfkto? 

(4) x (a) j(fi|, y d> * ft o * 7 * ? t ; 

vu^- 2 Otettfcibflfgt** rex*?. 
A.#£f*ttlC x ?j ft k y 75 fiHrf-f*i 
h C kK X & tk£, *7ty MOx ( Oyt 

3t. »4Hrctt^x-WAO»ffISlfilttlll 



tO»*. XX&KX x y tt*8&*rttt«**w# 

ffift&tt (Dxn ,Dyn)0^9^h(^yr) 
rco^T*«KH£ftfcie>-t V b ^ Mfctt ( F 
xa , Fyn )ttfelTOi0«*b3ni o Hit 

rFxn^i TRx , 0*1 p»* , -UnO r 1 . -tuw"| 

iFynJ Lo . RyJ I** ,«•* J L 0= . 1 J 

rDxxfj pO*] fRx-cm*. 

LDynJ Lo yj I^Ry -do* . 

w«)JLDynJ l^Oy J 

*0 



-Rx (oos^tmw + 
Ry C-dnfltttW + 



fFxnl _ fRx , -Rx(w+* )1 fbxnl TOxl 
[FyiiJ [Ry*,Ry Jb>ynJ + loyJ 



(2) 



, -Rx(w+* ) 
,Ry 

tOs£(2)XJ?. * hffilKKl^^iKfttt^ 

bOtt«rn.( txn , ey n ) tt 5£{3) *C « :b 5 *v 
So 

fFxn"] TDxiTl 
'Rx -1 , -Rx(w+ 9 )' 



% Ry • 6 . Ry-1 JlpynJ LOy. 



•<3) 



-{4) 

Fx Tl 



/ Fxn \ 

Fn "( Fy J 

Dn - ( ) 
\ Dyn / 



Rx , -Rx(w + tf) 
Ry • ^ , Ry 



) 



0 



•(6) 



•(7) 



— 130 — 



°-(or) 

- F u ; fcit'hrc X 3 »cW2^ ? > - * a. 
( *&?T*« ) , 0 ( *7 t v h ) fr^^f * 0 * 

E - 5 ( Exn ) a + 2 ( Eyn ) a 

» ™ CTxn-Fxn)" + £ (Tyli-Fyn)* 
n=i n= i 

..-(« 

-frtr, 7Kv*»8Bt*/MCtaJ:5lC«I 
5 tM^ 0**4e>*«lC. */Jn- 



WBQ361- «429(7) 
ftttfrffl^iiottii, toiitttlJl»t 

? / - * 0 ( 0 x , 0 y ) n 

MK® i>13T&iX>Xt? < i>cO h Q * 7 -t ? h 

jft(Ox . Oy )'«!?i^WAO^o-^/m:* 

^3'7'tt«Fn^ttinT©lttt( Dxn , Dya) 

ro _ . 

£ ( Fx© - Dxn ) 

OX cr ...ftQ 

m 

m 

£ ( Fyn -Dyn ) 
n=i 

0 y = --0D 

m 

UniOSfiEnOn, x tftfjOtf* E x n 
ExqbFxii -Fxn = Fxn — a n Dx n - au Dy a 

-ox -aa 




— 131 — 



I 

o 



0 

M 

c 

M 

c 

t 



a 

c 

4? 

0 

K 

Q 

8^7 



0 



0 



I 

CI 
0 

c 

M 



I^BSGl- 44423(8) 

»*an . &i8 . aai . a aa fiiXtttrt* ^(6) X 
R x = an 

R y « a f a —M 
^ = »ji/Ry»»ji/iaa —CO 
w« - ( aai/Ry )-(an/Rx)--(ai l / 
aaa ) - C ai a/ai l ) 

annas'-?*-** , o *>tcn. 

< Otf* ( 4 ^ J: )Of y/»C5^t s X-LS 
A*, Y-LS A^fcffi^t^-^SXn , SYn 

©:<ttB* : *»Uii?t*iwtt (TT" n , FTT ; 

Dy n ) tffi^t, ^00 . afl , M-WOUI* frfir 



3E!WW«l*50ttX-LSA#Ox#:/ hXLX 

* SX o t*ftK&Xt OK. KftBtStilttC 
^ T*^- 3 fcttiat«fe*> Lfcfc* ^ - * S X o 
? YitLXS fr»SJ£ iU^t-'/3 ^ 
x »ffiJ«C-5£ft^lrr»S& ( ) too tOtfB) 
OH, ^iW«l««S 0W?tl5*^4 8*>8$#*Ufcl 

Rtt^WimiKltS OttAf ^7'1 0 4-CY-15 

'-^ S Y o i ftfK&Jtl X 5 fCE^I«ftiB[*cas 
c5v^ t 3 fcttfc**)* * 0 -tOSt. ~- 

3 y *o c<ot$ 

£IW«J«tt 5 0 3 8 <Oi$&mto 



SY 0 i: * * * httLYS i^y^f^KLMU-C- 

ft LTtsfr/fcOttit y ofcttttt-f&o 

S15 Ott^f^l 0 5 tmiOf ^T'fC^^ 

SOi Itt^t ^ 7[l 0 6 tc|^, ^x^WAi: 

3t9«$^ * * y ri. o 3 * fe»o'ffi*<oto 
Itfcffii&ft to s 

i^W AO**/** &f*f**?EttK:toll£:t h 4 0<Q 
* 7"C 0 . c „ , C 7 . 0 8^*0^^7X3 
OBfSOOf y7*0^*»C5^t, *-t- v 7 103 , 

i o 4 ofctttfajama £>ft* toitio tto 
r * ^ * 1 o s Tm = s twm Z tlltV$&T&. 

mm&m 5 0 ^u, 5 o©*8itt c Firs , ft*) 
#ett $ ft * c t *t * h 0 

( fTj , fTT )^(x 0 ryo)***r^7'Co 

< F x 3 , P y a ) - ( x 3 ( y 3 ) ^ y 7" C 3 

( TT~ Z , fTI )«(x 1( y < J-t^C ) 
( F x 4 , F y 4 ) = (x 7 ,y 7 )-f fT'C, 



— 132 — 



( FT1 , FTI ) = (xi,Ti)-f^Ci 

•t^f v 7<0WLt\tiL (Dxn.Dyn)lt<fe'< 
4 / y Y K X? X&t SttK^iOfBftO 2 Jb, 

ftft5t^/t*fr»ctt. -tor v /-co^iii 

a * * K I O T?t * it 1 *m L**#. *<D<r- 
<t<0 sr x h 5 * h ( lfl)2r;JtO$6&3il« ) **» < * 

tomtit tm •> n& t u -en: *s>j»»i:»6 6c?m 

J;0* L :?7\ #i;ttf# 5 Si * a fi<o 4 

0*«fl<lO*i>>£>^r5'7 , OK*tfc( D x n , 



BBMSC1- 44423(9) 

Dyn) Kl*i£vAffiK 5 51 Wtt * B tfJ * 
Xtt. *KSffffl( Dx n , D y n ) 

6 < &*sutii ( inrs , VT~n ) t 

> — * A. , 0 &o COftSitfe^Pt, 

^ftOW&fc 5 0tt±§55^O*®j<atfrtttii Lite- 

fittffl ( D x n , Dyn )fcWT<OiH«2»L 

(Dx! . D y a ) = ( x 0 ' . y o' ) • * * ^ C o 
(Dx a ,Dyj )=(x 3 ',y 5 ')-f ^Cj 
( D x 3 .DyiJ-de'.yi'J-t^Cf 
( D x 4 , Dy 4 ) = ( x 7 '. y -f J'/C, 
( D x 9 , D y a ) - < x e ' , y «') - T * 7* C a 
1 /t*»0»&^ ?>-^ A, 0^^£K^2^ 
X, 5 90t * 7*0€-fcttftBi| C mil. 

7 3 4/ 's Y ) WJX.ttl»3(aOAf- 



< £ t & T & ho 5U0 . 0D , (U>-flflO 

m m m in 

£ Dxn . £ Dyn , £ Fxji , £ Fyn , 
n = i n«=i n«i o— i 

m in n 

£ Dxn 2 , ^' Dyn* , if Dxn-Dyn , 
ti = i n=i n= » 

m m 

X Dxn-Fxn , 2 D x n ♦ F y n , 
n-i q=i 

m _ m 

iP Dyn-Fxn . X Dyn»Fyn (jtTEL.* 

y^^to^l ?tv>t, 3SCH^ S *^ 
Bttttt (Dxn, Dyn) O ^ fc*tr« 

»«*»c^^r»3ia^ox^y7'i o 3,104, 

1 0 5 , 1 0 6 <D*i?jmK%& L < Z t <> T 



i(0x,0yJS:>lllt/t», tO*7t^ 
^esMiot. iiwai«fi 5 0 tt^O^^ y 7* 

1 0 8 -C5fc0 5£(4)fc<(fcO t. ^x-'-WAO^^-^ 

(Fxn.Fxy)^ttU K*^» ( 

> * 9 ) ±*C. KSttt (Dxn ,Dyn)(CWL 

r*tiE3*T.?t^s'7*OE?U-**7 , ('>'3 *' h T K 

) if^isittio coK^ij^^7*w:^j^ri:^ 

^^CofC^UtttttKFxo ,Fy 0 )s f- 
^Ci*c«Utt<ai(Fx, ,Fy i )s - 



— 133 — 



KK&mwmm. s o nm two*? y 7 1 0 9 

Ktmts Ett 5 ix>tE?!l y 7K. «o r * ? y 

k a 4 $ * v*, >o*ty;ri ot-fot^ 

CO x ^ :/ 7* 1 1 I X 9 *l ±.Z>±T y 7<0 

Mt&toT LtttWm fco*^:/^ 
1 1 2T^x^-WAOT^o - K — # 

o * ^^ontttos^A tie 7* &o 

!>x«'-WA±T^^^7 , T?-f > ^ ^ * * ^ y r 
(ott^^^a, tt smart ft .hr a*, ^rn*:^ 

ifCfT* 5 X J? * WaB*tett9tflH*Sm-C £ &o 

- * * b x 5 rc tftti, !>x»wyioSQa 
Afrit X ^*ffc^&*B^tt ( W»C*- ) 

$>4^^ ^ottftrtt^jB^^fr^^a x 9 *c l, 

tt^o -t<D*SJ£0gB£ t-Ctt^Atf 0 x^W 
•t © 8 B <D *: £ ^ * i^WAKf ^I't-; 



«IHB3G1- 44429(10) 
? <f > y h tifyrn»5ia»c^Lfti 54E 
li0 5?rca^C^&L^o L id* L * 

£*B < * < ( W*tf 2 - 5 » m ) , ftt DJtiRiJflf 

tft, y 77 5 4 / y h y 7<V x 

*ry7T ? << / y > -thVLtkiory rictttt L 
v it h x s -r-?gtc*g*t*&x ( * ^ - >s * + -r r) 

SY dO*a fr Y - L S A.*0 
^rf* Y S t-«iCttS^^3fc Ut<&^ y7 

«07Ki'5'V//^4nHL*^, * x 

'^WA.cD«iSt:v^<^^Offi*( 7 a y ? ) 

VJ L * i»*07 F o^«rcfti847M//hfc 

C« , C 7 , C e tO|f9 ^ot frrc^v^t^ 
t//7M>xh^fT?l:5t, :/ :/0{fi:tt 

ct /<o« 1 se^o y o ^ ^ (co^-cn, Siias? 

rt^lO<Of-y^i!:. ^-yrCa . C« , C >, t 
7'0*Wtt£«O-t5S;<4)$:fc5£* 4 0 tLt 



— 134- 



St(4)jd» feO V 3 * KfcBC ( Fxn , Fyn ) K ffi 
O^Ts * ^"-W A JtO^ * 7*fr#je<*P r 

tint* *> -c* < , 9"<-«i*aftjtifeit. « 

*»TfK J:E<OX 5 a 7" o ^ 7 

* /i' ROJS(/»z>> x . y fff&j-vO^S&fl: tft tfi 

( m , Fyn ) S:»|iJt4Ci^T^o 
i ^^ftjfilffl'rtl t7t ^ hf( Ox , Oy ) 

fcttfi'* 9 / - * A . 0 t. Jffr**iR*S& 

ait iotiui U-cU^ttttf 

as as* J:<o««o^ ^'^-yo^ticwL 

^t, tOtttt«iW(^^^7'7M>/h) 

£& 0 t?t<aotfttbfflor?<>>'>^x-^- 



»H«C1- 44429(11) 

"Ctt. w-fO^rfT-y hjti !>i'*WAJ:(0'- 
Jt*^ .* h fl; * W A. ± Ti|lfii& 3 «tf ft 

^*^RO±;*K:EftL*:Efi*ft*J<fe 

*ft jT-f • *M •f'f 7H>/I'8|rcu'f ^ 
* R <fclt£"£07t fctt x . y 35f6j KftK) 3 <*• ft 

t&tU44o 1 7t U'* * ^ R SrStft 3 >5 

rc^^-Tgas t*o * Ltafto ^ 1/ 7<o * * 

ttKQflffcrc ft * 1 5 * r 

§£*W ft T ? > v hflTK^ffi) 

Jht^o 

? y * fc «»^. -6 C t ^ DTKIT «> *o f^. 

K(^»»aiE, 7*o-^^)T. «-^y7-#K:^ 
7 l 3'7'7xK 1 Je , -t« 75^-Ct*3EW»^7'p - 7* 



— 135 — 



W/l CP. Cn ••• *--/7, 

a • • • tt*l£4t , 1^3. 204 • ■ ■ Xfy 
TjfrtyjLv H I- * * * »J * 51:0 7 • ■ * 
« A jfeit* 10 / 0 

no. fij «m rc**^f •/ 

ftix « a & » 



IMWGl- 44423(12) 

Sg 1 0 




ff 3 



If 2 



Y5P 



Y? 



OX 



20 




OSP 



/' J2Lv* 



Y/- 



I 



LXS/\1 

Xf 



/0/« 



102 



WO 



T 



^£9 



07 



10Q 



7*?- tit 



I 



7' 'J > h 




— 136- 



B 




!tfll«Bei- 44423(13) 



-137- 



ftft&m nm<D2 ct a?iiE©tiife 

SJl 4. 2.I8?«T 

Bafa 59 tm&mm 1 6 7 o 2 o ^<«r§ra 

61-444 29 ^, BSfD 61 ^ 3 R 4 B 

£rm&<m 6i- 4 4 5 mm) »o 

fco-eTIB^ifc^m^-So 7(2) 



Int. CI. ! 


»J 




H01L 21/30 




Z-7352-4M 


n n i f fl/nn 

u u o r 1/ u i 




7707-2H 


H01L 21/68 




8624-4M 



t*4, Z,1B«f 

f tt M JE « 

/ / B 

W flF 5 s fi If IB 

1 . '«ft«>8*C 

H8f0 5 9 ^ 438*® 9 i 6 7 0 2 0 ^ 

3. 

&m Ka©=FKfflK*L<3f*l 3 Ti 2 * 3 * 
«» C 4 I 1 ) t*5££*t~3 > 



3» 



51 

ft 



4. R«A 

©140 Xft«IAJr||Z&*# 1T§6#3^ 

&s (7818) #m± ar a a w^itt 

WIS (3773) Ull (tt) ^^' 

6. ffliEOWfc 
HtiBtf 



3»; 



3. 11,12 



7 . »iErt# 
(1) r$£*©*&J ©«<DK«* rttB^-tt^r 

(3) nttf. S*2H<2>iO|fB© r ;*ffi«:R!U. 
j * RCfSBCMU. j cm**. 

(4) Hi. Hloi 2ff@<D j 

(5) li, »5I©llfB<0 r *8ftt* J « 
* rft£r&» 1 «*XS j CSTE**. 

(7) ra±. BM©7jfao 

I 08) . j * r*ajrsgi2S*X*3 (7,7- v 

- — V 



tttftxstfu xtt*a*<fT* *>n*«**fc£ts 
r ***** tt»o«ftDxts«xttttttfS«ia ( 

Cn) *<2&^ti:*&J«ttC#jat<**tfcg« (WA) 
ffiK»JlBX3l«<Bffi?mtI (or. *) *<*a 

7C&to3***T-:> <3) &**-i><8ft 
a^K*8t*f 4b«4H8tW^S ( 9 , 10) is 
W«»««*rt0JS5£ffiBKflQX*<fcjau x« 
tfc£4"C»jft (AX) 

cn) (r. n *ik« 

«mr *W8I*B (5. 6 > 50) £««*.fctt 
(a) fc|£CD0* (Cn) oait±OK^ff« ( 

-I- 



a. B) Cg^t't, naCDWS (Cn) ©&tt 

££*toX*/fc£Xtt****4>J& (AX) 

i ^ X f - •>* ( 3 ) ©K8t-t©&«te ( D n ) 

*tetir ftgeta^a* ; 

(b) H»©tBiS(Cn)©^ * m 
. (fcfc'L. m< n ) flS ©*Ii*©&tt © 

s*ttsst«s¥e (9. i o) aitottcs-?** 

£toX*^£Xttttfi*4>A (AX) 
ftfc&©**-i> (3) ©ffiKfc (T7T) 

103, lOO'i; 

(c) (Cn) JniX4"fr 
£.X8:t** + *A (AX) fc-g(i**ft fcfc©* 

( 3 ) ©&»ffi«fl ( F n ) KltffiW 

ffl (on) ^«^v>T3nu-r*fc^«:s m&<?>& 

* -9 A. OtJflt'Ts 
Fn-A*. Dn+O 
©t*B:*fT} Si 1 iSS#a Cio 8 ) i ; 



*A 4. 2. 18 **f 

mE©ttS©**fc:*tsSLfc#ait&«Hiff (Dn) 

ffi(Fn)£©B*g£ mffl&T©3fc« Ofcfflia© 
< rft<*-i>fcfil£'*7>-*A. 

ooffi*jrmr&^2 «**s (i 07) i^s 

it4«k-5P:L, aa&^B (6, 6. SO) 11. 9 
IliSHfcRgA'^-n, 0©«£ffi^?»l 
(1 08) ?ife£Sftftl**Jl&ffllS ( F 
n) (3) £J©&£lfcc**£*-?KL 

T»**ft£&©teH^*>*£KKM**ft<>©-c 
& ft . 

2 tfc7c^E?0£ Kft ?Itt© > ■ 9 I- «tt ( C n ) 
(SXn. SYn) £ *<& till 2 *l tz ?& 

fcStS (WA) K«a&«*<i*l£0a£&«* 



(x, y) £ lit* VfrCfcft <fc -> KKSttL. *© 

a ( 9 . io) t . Ex&«i^rt©ms<4Hcis 

USttCKttO^^-^ttifi (Pr) 
till%?i (R. 1) fi£ffiffl#rt©R# 

3«±©-r--*£«tfj-f ft^-^fcffc^s (3 0 
-38. 4 1-4 8) is-r-^ttia^©^ 
-> TfljjG««-t©<f *©■*-* *<«a$;**ift cfc -5 

r * «* * c * x - * * * * * © wo 

(5. 6. 50) £*lt**:tti*£;*K»KWr 
ftfc©T*ft. * Lt*«©» 4 3feWT «S h*Z + 
(a) «»©:>• y h ««©«.**/&£«**'*> 
A £ — ft «fc -5 8 X & ©BUt-tOffiO* 

( D n ) *«2tfit ft62«¥a S 



ffifcHK-b© m < rt: L m < n ) OB © > b v h W 

ft^^tt^gex^r-^cffiffifi^ttimrft^iK: 

fca*©fflteA:r--i>©3g«!ffilfi 

<a (TV) ft > b v h^fsm«^a ( 5 

0 s 103. 1 0 4 ) t : 

(c) fcft©** v h tttt©** * «##&©'< 

ffiUffi ( F n ) fStltKOtt (D n ) *^^rS 

©dft (a. o) *f*o T-nwtc&$ n*iH« 

^^S^^T»*-r ft® 1 «3*#8 (108) i 
W) mffl©^* v h»«©#liaB^«« (TT) 

^^tc. (TT) 

©<*!»©(«£* tfa r ft is 2 a (i 0 7 ) ^ 



ijiTcao kite**. 

Pn-A-Dn+O) (A. O) 



4, 2. 18 *4t 



2. ttft«ft$<z>ISB 

>-*£fcj£-r*Bll»SXiS<!: : fcifcJS***: 



oiic, B^2«*xtfl?waj$*ifc*K!<z>K 

t2) «rK«tesai*5*ifi»0^a *5i*c fl- 
it mn-rz \ -?<d-xv ? *sH«rt£#ft 

XfSU 5*l«*Xff. *2 »»X*g£fT^ 

am i JS^Kfto^r^. 

(3) ttf&<Dfc*nX»« (Cn) *<2ft7tC*ai>J 
O^C^lS^/cStS (WA) ffJft«/niX$I# 

V (3) ts 8^r-*©&fflttB*lf-80T*tt 

asfaa^a ( 9 , i o ) ffitesxea # ft <z> 



8i£{afiKJnix*,fc& (ax) isjffi*^ 
r. i > ta^aitt©«»nx««©5«c^ ©rtw 

aiwra^a (6. 6 . so) t 
S {i * it <* x ^ * 55 s *c is ^ r . 

(a) ffJK«»©»flDXttiS (Cn) <D»it_t<Z> 

K^ijita (** fl> c&^^-c. iwsefcftottJjo 

XttiS <Cn) ©#1*£££lttgSflnX + <i>A CA 
X) < ck ^ SfiUKAr-i; (3) <&SUt±© 
SfflfS ( D n ) *B2tBtr*Ktt^a«t: 

(b) lBgBtt»<Z>aflnXfl« (Cn) CDo^E^ 
JCB«*m (fcfcL. m<n) SB <D ttJjH X 4 ® 

si & m a © a m x « © £ # £ jft * fft £ a a x * ^ 
a (ax) <£-»£**fc*>©itflK*7--->" (3) 
©aim (TIT) $»st^aj?a (3o~3 

8 . 41-48. 50. 103. 104) t i 

#K»&K**^fc3l8£affi£Jfo8a8S'<7 > 

-*A. O ©fc0»K*>*IS*#t- 

d *1»ft»*©iaBJB I 'ilXttSS 2 

(6) ffigEH«a#aii. mft*mmm<& ( pT) 

* T ft n SI * £ a « * t* as b ^ » an x « « o iS ft 
c (4 at r * ao <o a flu x & is k o v * t ra e st n a m 

3 acesiosi. 

a) auBefiix^&w:. ff)K««±<z> i ^©«*nj 

Iffl«ca«3^*)*t^^^-ylitt (P r) 
(R) «JE**-£>£ 
«PltT»uf ^i' ( R ) ©A^-yffiitfftmK 
«t50»Bt©«fiDX««©^^ C***rTVK 



f£ 4. 2. 18 *tt 

(c) ^8e«tt©a»nx«ifi ( C n ) 

£»!82JniX*^& (AX) C-fc$*Sfc«>©tfI 
82x*-i> ( 3 ) ®l*«ffiffltt ( P n ) Ifflgg 

earna® (Dn) tcg-^TBtt-rafcaKv 

Fn«A- DntO 
©ftSfcff^SBiaitt^B (108) <t: 

(dO ffi8fim(H0)ttanX««O^lg*ffi«ffi (~F 
IT) <fc. t*m<B<z>tt&nxtftt©** CMifcLfcS- 
SttKafS (Dn) £Cg-?^T. fflBefc£88£ 
SfS (F~n~) «klflge&«*fffflffl (Fn) £©{S£ 
*fflKmramT©&WUfctttoXSB«©** TS 
< -T * .* -5 *ffJS2&£'* 7 > -9 A. o© 

«*»air«.»2«jt^a ( 1 o 7 ) 
o©«*mv>-riwtem i «»#a ( i o e ) xfc 

52*n*»ttffi«ffl <Fn) (3) * 

(4) rateisffj^a^ i&B2«tt<0«flnxfl!« ( 

CnXS^s nfl3*»-C 3 -fc © tt Ullltt » 

*©rcBgiiJji*6S4E©**rn*i#K82« 

OSS. 

(8) ne«i »**aa. *e»fta«« < r 

n) <taitffiffltt (Dn) * tl -T *i ffl 82 fi 

Fn° ( P xo.' F yn ) ^ Dn - (Dxo. Dyn) t 

I Pin, jaii a in r Dxo j f° X 1 
Fyn ' * a a , J ' D yn ' + I O y ' 

»8e»2»*^ativ mzm&'< * * <*> ? 

&&t£ < 4: 4) 4 0©fS* a 1 1. an. an* an 

(9) (Cn) A< 2 ^TctCffiffl^t:^ 

j&$nfc«te (wa> fjte»«0flE^ffi« ( 



ffitttfrt-e 2*7L&to**zx7--v (3) 

**<t>£ (AX) £*fL. fiffcx t - s>Jb<&glK 
( R % 1 ) 69121ft 

*<mefc£*4>&CttLTJfffc©fcKH«K** 

6(5. 6, 50) H£*36HC* 

(a) tfJK»&©$H8 (Cn) © R&t -b© B2#)3E 
» (<r. 0) C$^t»T, f*!2ttBt©ia« (Cn) 
©S-teS/St*fBefc£*>k£ (AX) <^9K«fc-5 
ttmK^-r-^ (3) ©i&St-t©&«fi (Dn) 

Sm (fctfL. m<n) (B © © #1$ SA © & 



*A 4. 2. 1 8 *«_ 

***&©«* 12 x-r-* (3) ©ffiQffl ( F n ) 
i^gtiSMfa ( 3 0 - 3 8 , 4 1- 48. 
50. 103. 104) i; 

w m«ea»©«j« ( c a ) ©##£.&* flge 

(AX) fcfeOBUK^r 
-S> ( 3 ) <Df*«m«<3 ( F n ) £. ffT&fifcltffi 
ttte (Dn) Kl^^Tlflt * fctf>K. ffrfc© 

F n - A • Dn+O 

©»**fT*si i <8*¥B (i 08) t x 

(dO ffi&mtB©fiU*©£it«&«fe (TT) 
15m {H©f8S©** t fc &B8t&48tt (D 

n) «kK£-^T. ffite£3S«EfflfS (TV) * 
ffJEfcto&fflfa ( F n ) <!:®<i«*ltigem{B#T 

©3s«Lfc«ltt©**T«fc**<rs*?tfffJ 
wsewffli^Stts »ms nfc««'<* > a. 

0<D«*»HTfmK»l (10 8) Tte 

5g<*H*fct&ffi«ffi (Fn) K^-f (3) * 



CK?!l $*!*«»©:>» y hfBtt (Cn) tt 
y h tft © £ * CWBILt, «-^b v 
h tfiS© + ,frj&£-j£©tt»W<*-eKR;* n« v 

(SXn. SYn) t. *< $ fc £ £ ( 

wa) £. f»teK?mffl*<BiS©is£ft«# (*. 

2 fcjL^Ki*****--^ <3> <>:. I£ 
*x-*©£«ffi»£l+***ttS«tiH*a 

i o) w«e®:XttW»rt©^ie<4H^»* + 

»5fc4><D££fnK/3I&StSi:© f 

h»*C***>£-7 (P r) 
*-*B*^a ( R . 1 ) tfgfitt^&fflfcrt © 

L. ffiEBl£IS«-hG>"*- * «lfttfjr * "» - 9 tit 
£b^a(30-38. 4U 4 8 ) «F^-* 



*t>c. mesi&its ii©te«© c » » »•»«© 

■r~i> «»tt * *S fc »©Mffl^a ( 5 . 6. 5 
0) h *«*fcfta£*3$SK*?^T. 

(a) ffigglftB©;/* v Hfltt©S.*4>&*fflK 
R#*/6;5i-#;****?tfffifc**-£>©» 
ft±©ffi«<8 (Dn) *Ktt-T*tett^Si i 

tb) - * \k&*& tmte\tL&i\m*tk ± 

£ffl^T. Ifo82,*fca«l-h©m (fctfbm<n) 

ffifflfcSfcttir* £ Uioi:, lftKm<IB©:>« 

ST * > 0 y h ffi«^iW#a ( 6 0 . 1 0 3 . 1 
04) i i 

(c) WI2tftftO^0 > h««©^**^«SH* 

(Pn) ttJneaitftdfB 

(Dn) (A. O) *ff^T-« 



(19)" • 5 — 



-fjfc 4,2. 18 *4't 

#Q ( 1 0 8 ) £ : 

TIT) ttmffi«>>» v h cWJSt 
ftKflfcL,fcfftfcKlt8EW<a <Dn) fcdl^^ 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



£1 FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




